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Division of I.nboralo~.ics, .Yt~riculk H~~spiltrl, .Sr~l-rc*rrlk, (~'onrcc~rlic~~rl 

The scheme described below 1 ~ 1 s  devel- COLLECTIOS OF DAT.L 
oped as part of the progralli of the Stntirl- I:()llr typps of tlntn are ~ e ( l ~ l i ~ t y l  :iI1(1 for 
ards Columittee of the Collcge of X~ncnc~an (>nc.l1 of tllese tlle appropriate fot.ill is sho\vn. 
Patllologists in respolrse to the IICCLI for a l:iRul.es for a hy~ol[~eti(.al  hcpit,s of Q ~ ~ ~ I ~ ~ ( ' ~  
statistical niethori by ~rlrich 111~\\. clingtlostic Ilavp tter.ll rl\tcrcd ill ortlcr 10 i]llislmtc 
products could I)c evalttatccl. It n-as iorti~tl nl'itlllIlC'tiC'. 
to he so satiefactorv for t Iris puruosc I il;~t i t  .\ Ir'cpt~odt~cibilil~j Jor~tr ('l'trble 1 ) .  Tliis 

cussioii atid esa~ltples are choseti to rc~ttec~t :L 

cliuicsl laborator; orielitation. the sc.heille 
is equally applisablc to Itlang i~o~~c~littic*al 
typcs ot ciuarlt ~ t a t~ r - e  aiialyses." 

111 bnct the sclienre uses a irtunbcr of 
sinlple statistical tools by nlcaos of \vl~ic.li a 
quantitative nlethod of analysis (test 
method) call be evaluated in a single labora- 
tory by comparison with a reference iuethod. 
The reference nlcthod may he the o t~c  c.ltr- 
rently e~nployed ill the laboratory or a - different one thought to hc 111ore s11ita1)lc 
for some reason. 

involves airaly6es of purificul ~iralcl.~:~l i i r  - 
soit111011 at :< rlifcreut Icvels: lo\s. ii11c.r- 
d g s  ~ ~ ~ l ; j g ~ ~  ' ~ l j ~ ~ ( ~ ~ l ~ ~ ' ~ ( ~ - d l j ) m ~ -  
arbit rarily for c'otivctiienc~c and rc1l:tl I O I I  to 
thc usual levels foulid i l l  ~atietits. 111 the 

%ter ~souiu t)e more su~tablc. Lac11 illel lloT 
tlie test atid the reference, is cittercti on its 
on-11 for~n. The s ta~~dards  are ~ r c ~ a r e d ,  at111 . . 
olt c.ac.11 of 10 sepai.are sratr(Wfd-" - 
is ai~alyzed hy each method. .ilthough orte 
cart "speed up" the procetlure by pcrfor~niiig 
thc7EiGi1iaTTfifis?ii'%<sl?iraTiTM,- -- 
i n ~ d a y s ,  one w o ~ 6 ~ I o s e  solrlc ofi'Xc--- - 
~ a r i a b i l i t ~  oi.dinariTi531-oauCecTcTil?toTi~al~~ -*. -.. .- 

TIle schellle is applicable to lllost s l l b  ses by ~faliges 111 t d ~ ~ m ~ g i s t - p m r ~ m ~ m ~ c ;  
stances in blood or bodr ~i~~ ~ ~ ~ e a g e i i t s 3 i i s ~ ~ r i p s ,  rtr-Such s 
nlateria1 fcr %rhicll analysis 'is pc.rfomed -speed-up" is not recollllllended. 
must he sllch illat. it pal1 P1'epalw B. Rwocery csperit~~ent foyttl !T(tble 2) .  
reasonably_ pure for,,, and can be (lcfined f t e c o v e r y  esperiments are perforiiied at 3 
-- - - ---- - -- - - -- quite ecifically F~~ esanlple, glucose, different Icvels. The inaterial to he iested, 

ulea, --l?-- olesterol, aIld arc srutal,lc. for suanlple, serunl or urine, is used as a base. 

E~~zyn ie  methods car1 he rompar~ul satts- To nlicjuots of this are added enough pure 
ntaterial to produce filial dilutions elevated 

factorily only if pH of the reaction i~rixt tire, by tipprosinlately 20, 50, arid 100 per cent 
substrate, direction of reaction, exprrssiori of the usual nornlal It is il,lperative 
of units, etc., are identical, and this is rarely that this he done in such a Illanrier that the 
the case- If the nlethodolog~ itself causes. atlded nraterial actually goes into solution. 
different substances to be given the sainr 111 tltc (.saiuple chosen we assun11cd a ~ ior~ua l  
nanle, as for esample, protein frartions i)lootl gluc.osc of about 80 lug. per 100 nd. 
isolat& by diffcl.ellt techllips, the sc.hclnc Tltt. f111al c~onceiitrations then were original 
may riot t ~ c  applicable; on  tile ~ t l i e r  I~arld, (76  lip. 1)y test) plus 16 111g.; origiiral l)lus 
cise of tie scllellle may I , ~  llP(,flll i n  c lc , l l , r l l lg  -10 111g.: and original plus 80 mg. Each deter- 
t he prohletrt prc~ciselg. inination is ~liade in bipllcal~ I)y nleatis of 

- earl1  net hotl. IZcsults are c.liarted ori sc8pa- 
l:ece~vtsti, Septer~ii~csr 12. 1'3% rat(, forttls a~iti  ~alct~latiorls pcrformctl as 

* ~ h c .  statr\trcd cor~sultant n:t\ r ) r  11' .I. \ - o t r c i ~ ~ l i  i~idi(.aiccl therco~l. 
o f  t11r X:I~IOI I : I~  ~ ~ I I I P : ~ I I  , ~ f  St:111d:ir115 ('. I>n/n ~ O ~ I I L  ( T u b l ~  3 ) .  Routine salnplcs 



TABLE 1 

Repli~ate Determination Low I)ate Intermerliate Date 
130 mn.) tl(W1 mg.) 

Hirh 
I200 ng.) Date 

-- 
-1verage (x) 3 . 0  ' 

Jutte 4 
June 5 
June 6 
J u r ~ e  7 

, June 8 , 
June 11 i 

I .June 12 

June June l3 14 / , 
1 June 15 / 

Julie f 
June 5 
June G 
June 7 
June 8 1 

1 June 11 
I June 12 

June 13 
June 11 I 

8 June 15 

ltangr: f 1 5  per cent / f 9.2 per cent f 8 per cent 

June 1 
June 5 
June 6 
duue 7 
June 8 
Julie 11 
Juue 12 
dune 13 
June 14 
June 15 

I 

S.D.: This is tile ~tsual formula. Subtrart the meau (9 )  from each value (s). Square each of these 
differences. Add the squares. Divide by 9. Take the square root of this value. 

100 
Range: Sr~htract lowest from highest value in each group of 10. Divide by 2.1Iultiply by7. Express 

X 

as .s the per rent so obtained. 

TABLE 2 
I~ECOVERY ESPERIJIENT FORM* 

Analyst: J. Smith J1.T. ( d S C P )  
Name of Method: Glucose-CD 

I Column 2 1 Column 3 / :$,"$ , O b ~ e n e d  Expected 
Difference ' Difference Per Cent 

tained by Teet ; fro,,, Value A i from value A 1 Recover~t  

- - 

-1. Original sample 1 76 1 0 1 bone  
B. Same plus approximately 20 per cent of normal , 90 O I 16 87 
C. Same plus approximately 50 per cent of normal 1 117 I 2 40 1OP 
D. Same plus approximately 100 per cent of nor- / 154 80 

! 
97 

ma1 I 
* Each determination is done in triplicate and the results averaged. I 

t Column 2 value divided by colunln 3 value times 100. 
Analyst: J. S ~ ~ l i t h ,  31.7'. (-ISCP) 
JIethod Used for Testing: Glttcoae-CD 
Date: June 14 

requiscd data elitered in col~ul~u~is 1 through (Table 4; iiotc csaiuplc; also see LD poilit 
3. S o t  iilolse than 5 tests per day should be on Figure 1) alid are ?lot i~lcltlded in the 40 
pel.formed. During this phase of the study replicate determinations. Every effort is 



iuade to obtaiil a ne\v satllple from the It is evident thetl that thissclietne it~volves 
patient as so011 as  possit)lc atid to investi- the perforluauce of a iili~tiiilu~ii of 164 deter- 
gate aihv cli~lical o r  trcatlliei~t factor which uii~~ations,  or more if large discrepa~tcies 

T.413LE 3 
1 )  vi i F o i t ~  

- - - - - - - - - 
1 7 5 6 7 1 8  

Lo. of \e; of d t e  i Re>ult ieference Result Test Difference 1)~fference ' Column i 
Test Patlent \lethorl \lethod 4-5 Illnus Bias , Squared 

.- -- - - - - - ! I-- 

1 11 ' -  J U I I ~  18 180 ' 105 -15 / -11.1 1 123.2 
2 A1 I Julie 18 145 1 142 +3 1 +6.9 47.0 
3 F , Julie 18 47 
4 11 Julie 18 1 83 83 0 ' +3.9 15.2 
5 F : Julie 19 1 0 1 91 f3.9 
(i F ! Julie l!) , 70 16.8 - 
I F ; Jt~tie 20 PO(i 217 
6 A1 June 20 , li:l I 71 -11 
9 F / June 'LO (i7 ; 62.4 

10 F i June 20 94 34.8 
11 11 Jtirie 21 , 108 112 - 1 -0.1 0 
12 11 Julie 22 111 I ($7 I -A -2.1 4.4 
1:; F ' Julie 22 334 345 -11 
14 ' F , Julie 22 144 142 

hi ' Julie 22 71 1.5 , 0 
16 F Jlrr~e 25 110 f3 .9  15.2 
17 F June 25 / 131 1 141 - 10 -6.1 37.2 

;light ~t~c.oullt for the disc.rrpa~lcy. are enc~ountcred. 

18 F ' June 25 1 101 1 102 -1 
19 f June 25 ' 09 ' 70 1 -1 
20 &I June 25 / 184 197 I -13 

Expcrimet~ter: J. Sntzfh, JI .  T .  ( . lSCP) 
Name of Reference Method. Glucose-SS 
Name of Method under study Glucose-CL) 

+2.9 
+2.9 
-9.1 
+3.9 
-7.1 
+2.9 
-2.1 
+0.9 
-4.1 
f8.9 

-19.1 
f0.9 
+1.9 
+I .9 
+5.9 
-0.1 
+I .9 
-3.1 
f2.9 
-4.1 

$13.9 
+3.9 
+1.9 

2 1 F June 26 1 78 78 
22 Bf Jutie 26 1 54 1 65 
23 Julie 26 1 95 1 96 
24 F Julie 26 1 87 93 

8.4 
8.4 

I 82.8 
15.2 
50.4 
8.1 
4.4 
0.8 

16.8 
79.2 

364.8 
0.8 
3.G 
3.6 

34.8 
0 

3.6 
9.6 
8.4 

16.8 
193.2 
15.2 
3.6 

0 
- I1 
-1 
-6 

25 >I Jruie 27 , 161 164 1 -3 
Sti 11 j Julie 27 I 99 , 107 -8 
27 31 j June 27 / 108 ' 103 +5 
28 . P / June 28 212 I 235 ' -23 
29 F I July 2 32 1 35 
30 ' 11 July 2 1 80 I 82 
31 F July 2 1 116 118 

- 3 
-2 
- 2 

32 F Julv 2 1 154 1 152 , +2 
33 >I ; July 3 : 57 

82 
70 
81 - 183 

34 ' 11 
35 F 
36 F 
37 F 

84 July 3 
July 3 
July 5 
July 5 

83 
85 

191 
38 11 
39 F 
40 , l? 

- 7 
- 1 
- 8 

July 5 
July 5 1 
July 8 

'227 , 217 
75 I 75 

I 

I 
I 

I i 

+ 10 
0 

-2 

I 1 Bias is minus 3.9 



. ] ? ~ i ( ~  /$l/i.j S( 'H  ESIE FOlt ('O.lli'.\ It! X(; QV.i X'Ci'C.\TiVE SlEl'Hol)S ;if i.? 

! 
I t ? :  3 

So. of Sex of I Date First 
Test Patient I Test 

1 
Reference i Test 

.\lctliod j >lethod 

- ,  i i ~ e C u l t  Result 
Scrond Referenre Test ('linical I)ata 
Test \Irt l in, l  i ~letliorl , 

So tst)victt~s re:tst~ti for the 
disrrc.l):l~lcy OII June L?. 
34-yr.-oltl rr~:tle receiving 
01t1y s:iliryl:ites for :trute 
Itursit in. XCI cli:il)rtes. 

STITISTICAL JI.ISIPULATIOSS 13. Sitnilarly detertuitro the arithmetical 

1. Csiltg the data forl l~ (Table 3) ~ s i t h  th(% irleati for colutlur 5 .  111 the cxa t~~p le  

40 teats ruli by 1110 2 ~ r r c . t  hods, proceed the result was 11 6.0. 

as follo\vs: C. S n h t r a ~ t  B fro111 -4.. This itldic.atcs 

A. I3t~trrttline t hc arit h~uet  ival incat1 for lire "bias" of the test ~r~ctllod arrd 
c.olullltt -4. Add all hgll l~s,  div~dv t ~ y  c.at.~ies a + or  - sigtt. 111 the es- 
tru~trt)er of ~('stb. I u  tltc c.~aitiplc th(. ai~iplc bias is 111irlus : { . ! ) .  

I result was 112.1. 1). 011 orditraty graph paper (1:ig. I)  





n ~ ~ f l  1S - IIIIIII / )O~.S,  cnc.11 \v i t I t i~ r  UP- 

(:epl:~i~l(~ i i ~  ,its. 
.i. Tcst for "riu~s." A rurl is n rcrios o f  1111111- 

1)el.s It:lvi~~g llle same sign. I-or c~sali~ple, 
the sc.~.ies - 5 ,  -4, 2 ,  4, -3, -0 c~onsists 
of 3 rrll1s: -5 ,  -4; +2,  +4; a~ ld  -3, 
-(i. I V I I ~ ~ I I  a ()vall~c OCCII~S  flip a (.oil1 to 
desigtatc. a plus 01. 1ili111is sig11. 
A. C'heck c.ol~11t11 7 for riuis. 111 the es- 

aniple tl~c~rc are 28. 
13. Arra11ge valries in colunit~ 4 in as- 

c.cbntlii~g order. List each corl,csponding 
c.ol~ttttti 7 raluct i r i  a sccot~d c~olui-uii. 
C'oant t lie runs in this second colu~lin. 
In tlte esa~uple there are 18. 

C. The ~iriiiimal nu~nber of runs per- 
missihle for tlle nui~lber of tests is as 
follo\vs, \vli(.~i S is the nruli1)er of tests 
ant1 1 1  the rorresl)o~ldilig llii~tiber of 
rllI1S. 

In the esaillple there arc iiio1.e than 
the ~ninimal number of runs when the 
nuinhels are arranged as in -1 and B 
above. 

6. Test for trends with time as folloxvs: 
A. Take ditierences froln colunui 6. The 

first ~imllber is listed as S1, the second 
S?, rtc. 

B. 3Iake coltilllns of 

etc. 
C. Take euln of tlle d2 colut~m. Divide 

by s.D.'2 (usiiig S.D. fro111 3 C above). 
In the esainple the sum of d? = 3'783, 
divided hy 6.2? or 38.1 is 98.5. The 
ratio so derived should esceed 1.6. 
-1 ratio lower than 1.G is cridenre of a 
trend n-ith tinie. In  the exaniple the 
value of 98.3 is evidence against such 
a trend. 

7. Further tezts for i n t e n d  disc.repancies: 
A. Take the 40 (more or less) figures 2. 

fiwtri c.oluiiui 7 atrd divide into 2 
gln~ips as follo\vs: 
(1) lien versus wonlen. 
( 2 )  Fiist 20 llersrts secolid 20. 

re are more or less than 10 di- 

vitlc total nuriihcr hy 2. If an odd 
i~r l~ i~hcr  rcsnllh tlivitlc i t  into 2 Darts 
as r ~ e ~ r l y  cclt~al as possible; for ex- 
at~lple, 19 and 18). 
(3) Odds rerszts evens. (Sos. 1, 3, 5, 

etc. cerstts Sos. 2, 4 ,  6, etc.) 
13. 1;or each pair of these contrasted 

groups calculate the mean (keeping 
the signs correct, add the figures and 
divide hy the 11ull1ber of figures so 
totaled). 

C. Vsing the fornlula in 3 C, also calcu- 
late the S.D. for each group. 

D. For the 2 nlenibers of the groups con- 
trasted the mean and S.D. should be 
about the same. 
The results of the caiculatioris in the 
example are as follo~vs: 

Mean of S.D. of 
Difference Difference 

Odds -0.10 5 .0  
Evens f0.25 7 .0  

In  no instance is there a significant 
difference betweell the contrasted 
groups. 

1XTERPRET.kTIOS OF VALUES 

Conlpare the reproducibility fornls (Table 
1) for the 2 methods. 
A. Afeans. These serve as an index of 

accuracy. The closer to the true value 
the inore accurate is the method. 

B. Standard deviations. These serve as 
indices of precision. h difference of 
less than 30 per cent between the S.D. 
of the 2 lilethods is not significant. 
The snlaller the S.D. the inore precise 
is the ne t  hod. 

C. Range. This is a~lot ler  may of es- 
pressing precision. The sunaller the 
range the illore precise is the method. 

Rrcot:er.y esperir~ients (Table 2) .  
A. Sote the difl'crencc l)et\veeli observed 

recovery (colutun 3)  and the cspected 
rccovcry (colulun 3) at cach level. 

B. Sote the espected S.1). for each level 
in colu~un 1 This cau be done fro111 



eit her t he rrprodtic~il)ili(y fornt (Tal)lt. 
1)  or I'YOIII tlic grapl~ (I:ig. 1). 

C. The diffcrc~lcac (A abovc) slioulcl 11ot 
escecd 2 S.D. (1) above) at a11y Ic\.el. 
I I ~  the esatuple our results niay t)e 
tabulated as follotvs: 

Difference from 
Recovery No. Espected f 2 S.D. Lintits 

R 2 lng. 1 1 . 7  lug. 
C 1 nlg. 1-1 .O ~iig. 
D 2 lug. 17.2 111~. 

Therefore, all of tlie recioveries are 
well within the allo\vablc liiiiits. 

3. Large rlisci-epancies are those \vllic+h fall 
outside the 3 S.D. litles of tlir graph, 
whether origi~~ally listed oil the large 
discrepalicby for111 or [lot. It is poshihl(h tor 
values originally rc.gardcd as l a r ~ c  tll>- 
crepa~icies and so cllarted acstually to fall 
within the lilies. They are the11 no loiiger 
regarded as large discrepancies, but it is 
not necessaly to go back and use theiu in 
the data fomr calculatio~ts. 

There should not be inore than 3 large 
discrepancies for the 10  sa~llples conl- 
pared. If there are inore than 3 all ex- 
planation should be sought, by observing 
the graph and by study of the cli~kic.al 
data. If all occurred ill a very abnormal 
high range the problenk might not be of 
clinical significance. Or if all were as- 
sociated with ingest ion of a specific ~iledi- 
catiou, allowance iuight be ~liade for this 
factor. If, however, these large dis- 
crepancies are 11uiikerous and ra~idonl, one 
call conclude that the test  neth hod will 
not yield results consistent with those of 
the reference ~ilethod. I t  should be illell- 
tioned that in some of our studies it Isas 

tl(~tc~ri~rir!t~l by ils rc~laliorl to IIOI. I I I :L~ 

(-lit~icai valucs, it tilay It($ ig~lo~.c%cl. I . : ~ ( ~ I I  
i f  i t  is l a~gc  i t  ~vot~ltl 1101 ~~c~c*c-ssal~ily prcb- 
chlttde the use of I he test ~uet laotl t)cbc.austt 
~rew rror~~lals cboulci llc cstal)li~l~c~tl and tlick 
pc~so~rucl \vho use thc data c.ot1lt1 I,c so 
inst ructed. This is \sell illus! l.atclc1 i l l  the 
c.hauge fronl "total reducei~ig s~~ l t~~a t l c~es"  
to so-vallcd "twc ttlood sugar" u\clhods, 
\vllic.h has been suc~c~essfully prrfo1.11lctl ill  
11~1iy cli~lieal laltoratorics, altl~ottgli a 
hias of about '10 I I ~ K .  per 100 utl. (~sistctl. 

.i. O t h e ~  tests (sectio~ls 1 ,  5 ,  t i ,  and 7 of 
"Statist iral Ala~iiprtlat io~~s") .  Th(~sc1 are 
all platl~lcd to suI)statttiatc tltc. ~.a~ldotn 
design of I llc esp~rillkc~rt. If ally of I he 
I.( .111is dtlviate fro111 the allo\valtle values 
all esultz~latio~~ ~ i ~ u s t  b(. fotuld. The re- 
spoi~sil,le favtor tlkt~st he idcritificd, cs- 
plai~red, and if Iiecsessary, caorrec.ted hefore 
the data call be used. 1;or exa~uple, a 
trend with time (sect ion 6)  night be due 
to progressive spoilage of rragents, and 
all the data ~vould be suspec*t. 

The nlethods for statistical ar~alysis prc- - 
se~ited here are esplai~ied in niatty stattst~caal -- 
~vorl;s.~. ' ??letr utilizatiol~ i l k  the for111 ottt- 

I--+--IY* .-- 
li~ied ill this sc1le11le IS a practlc.:2 app1it.a- ---. - 
ti011 not faii1Iiarto;any rheiulsts a~ td  ot Ilcr - 
a1 - ----- - 
collectioiis of data,stat istical ~~kai~~p!iIaiiol!s_~~ _ 
and i~~terpretatio~is t l i ~ k  still a ~iecessi ty~__ 
for value judgn~e~lts. 1:or esa~r~l)le, if the 
S.D. of the test I=;S 1 u~~Fs'%iril;TiE- -'- 
referelire nlethod 2 units, is tfirsTi=--'- - 
in the prartlcal apl)lichat~olt ot the tiatacmy- -- 
the user call decide tills. It the I ca'GiTi6F- - 
iskp1)ret.ise but 11;ut.h tluicker allti ( .heal)erY- 

the reference ~tkethod which gave il~correc*t 
values as deterlnil~ed by collateral data. 
Bias (1 C). Ideally this should be sluall 
or absent. If a bias appears ("Statisticaal 
Jlanipulations," I C )  orle 111ust questiori 
whether it has been c.onfir~tied statis- 
tically. ..p tfat value of Itlow thall 2.0 .ra~u~~~~ar~abtl~ty of both nic~thods g1ve11 

indic*atc~s that the hias really es~sts,  as in 
the exanlple n-here a value of 3.V7 was 
obtained. If the " t "  test value is Irss 
than 2.0, otle Illay c.or~c.lude that a bias 
has 11ot bee11 confir~lied, alttiougli i t  llliglit 
he r.orlfirn~~l if the series \Yere larger. If 

alld there is 110 need for estrente 11rcc.1- --- 
siott, -- - o11e ~night c ~ h o o s ~  over the retere~tc'ec- ' 
~ ~ ~ ~ ~ ~ $ ~ c ; ~ s ~ ~ ~ ~ ~ - ; a ~ d ~ ~ ~ ~  - 

clear defitiitiolt of the ~recisioll. arc.urar.v. artd 

t Ilt. data of the c~olnplete schettie, itlust each 
lut)ora~oty U S I I I ~  t hth author's 111c.t hod repcat 
all l t i l  deter~luttatio~ls? This ~h  lot ilecaes- 
saw. X satisfactory short-taut follo\ss: 



J t t ~  196.5 SC'HEhIE FOR ('O\II'.\IIING QU.\SI'1I'.\'TlVE 1IETHOI)S 569 

1. l'erfort~t 10 (ao~~ipa~.ihot~ tmts agaitlst yoiir 
ptrscr~t t~lctltotl, as olitlir~c~l i t 1  the* "('01- 
I ( 3 c . t  iott of Ilatn" stlc.t iott. 

2. C;rapll the rc,sults. Ysc your oivu lalosv~l 
S.D. for thr rcfct,c~ricc t~tt~thotl airtl the 
aiithor's S.L). for the test t~ictt~ocl and 
c.ot~d)it~e the111 as disctissed it1 '*Statistic.al 
3Iat1ipulatiotis." Drtcrtiiirie the bias as 
d(~sc.riht~d. Graph the f:i S.11. lit~es. 

3. 1-'ro111 these data otie has deter~~~itted the 
hias, and thc r~urilhcr of large tliscrepati- 
c:ics, and vat1 proc~eed to calculate whether 
there were atly flaws ill tlie intertial 
esperin~cntal design. If tlie data itidicate 
satisfactory pclrfor~rla~~c-e otle (*all pro- 
cccd with adoptio~i of the tleiv iiiethod. 
If atiy disercpauc~ies appear, further tests 
~iiust be doue before the lnethod is p ~ t ,  
into use. 

drtirih.tl d(~sc.riptiott is giveti of a sta- 
tist ival srhen~e by tvhic.11 a test method for 
(pant i t  ative allnlysis can be coti~pared with a 
reference methotl. I t  involves a t  least 164 
tleterliiit~atioris and is recolntiierided for use 
tvhe~iever a next- method is described or 
thoroughly evaluated. A "short-cut " inethod 
rec1uiri1ig analysis of 40 routine sa~nples by 
the test and reference  neth hod is suggested 
for use by routine laboratories cor~sidering 
the adoption of an already well-tested 
wet hod. 
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